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(57) ABSTRACT

A method and device for creating markings of highly viscous
marking material on a surface, 1n particular a road surface.
The marking material 1s discharged from a material supply
and, before striking the surface 1s fed to a rotational body,
which moves relative to the surface 1n a longitudinal direction
of the marking, and 1s applied to the surface divided into
unequal material portions by the rotational body. The rota-
tional body axis of rotation runs at right angles to the marking
longitudinal direction. The marking material 1s fed to the
rotational body 1n a plurality of marking material flows,
which, viewed 1n a longitudinal direction of the rotational
body, are discharged next to one another from a plurality of
discharge nozzles continuously, pulsatingly or intermittently
in a pressurized manner. The individual marking material
flows are turned on or off 1n accordance with the marking to
be created.

15 Claims, 6 Drawing Sheets
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MARKINGS OF HIGHLY VISCOUS
MATERIAL ON A SURFACE

CROSS-REFERENCES TO RELAT
APPLICATIONS

D,

L1

This application claims the benefit of the German patent
application No. 10 2012 221 834 .3 filed on Nov. 29, 2012, the

entire disclosures of which are incorporated herein by way of
reference.

BACKGROUND OF THE INVENTION

The mvention relates to a method for creating markings, in
particular marking lines of highly viscous marking material,
in particular a two-component cold plastic, on a surface,
which 1s to be marked, 1n particular a road surface, wherein
the marking material 1s discharged from a material supply
and, before striking the surface, which 1s to be marked, 1s fed
to a rotational body, which moves relative to the surface in
longitudinal direction of the marking, which 1s to be created,
and 1s applied to the surface so as to be divided 1nto unequal
material portions by means of said rotational body, wherein
the axis of rotation of the rotational body runs at right angles
to the longitudinal direction of the marking and wherein the
marking material 1s fed to the rotational body in the form of a
plurality of marking material flows, which, viewed 1n longi-
tudinal direction of the rotational body, are discharged next to
one another.

In addition, the mvention relates to a device for creating
markings, in particular marking lines of highly viscous mark-
ing material, in particular a two-component cold plastic, on a
surtace, which 1s to be marked, 1n particular a road surface,
comprising at least one material storage container, compris-
ing at least one conveying device for conveying marking
material from the material storage container to a matenal
outlet and comprising a rotational body, which 1s arranged
below the material outlet and through which marking mate-
rial, which flows from the material outlet, can be divided into
unequal material portions and can be applied to the surface,
wherein, during operation, the device can be moved relative
to the surface 1n longitudinal direction of the marking, which
1s to be created, and wherein the axis of rotation of the rota-
tional body runs at right angles to the longitudinal direction of
the marking and wherein the marking material can be fed to
the rotational body in the form of a plurality of marking
material flows, which, viewed in longitudinal direction of the
rotational body, flow next to one another.

Structured markings of unequal material portions, thus
comprising a stochastic material distribution, encompass
increased traific safety, in particular 1n the dark and in
response to wetness, because rain water can drain and 1ndi-
vidual areas of the marking protrude from the water film on
the road surface. The light from automobile headlights 1s
reflected better through this. In addition, a lower noise devel-
opment when driving over such markings 1s advantageous as
compared to markings of equal material drops, which are
arranged regularly. In the case of markings comprising a
stochastic material distribution, the risk that the marking
material comes loose when a snowplow drives over it, 1s also
small.

A method and a device of the above-mentioned type are
known from document EP 0 665 062 Al. This document
shows a device on a vehicle for marking the road by means of
color drops. The device has a storage container for color mass,
which, on the bottom, encompasses an outlet gap, to which a
guide plate, which runs diagonally to the bottom area of the
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storage container and on which a laminar flow of the color
mass takes place, connects. On its bottom edge, the guide
plate 1s provided with notches, which ensure that a plurality of
color mass partial flows 1s created, when the vehicle moves 1n
operating direction. A turbine roller comprising blades for
creating an air flow, which acts on the color mass partial flows
that drain from the guide plate, 1s located below the bottom of
the storage container. This air flow divides the color mass mnto
color drops and accelerates the color drops, which are flung
onto the road surface with great force.

It 1s considered to be a disadvantage 1n this state of the art
that the volume flow of the color mass from the open storage
container through the outlet gap strongly depends on the level
of the color mass 1n the open storage container and fluctuates
with this level. The material viscosity, which also fluctuates
due to temperature changes, also intluences the discharged
color mass quantity. As a result, the quantity of the color mass,
which 1s discharged for each unit of stretch of road, which the
vehicle covers, 1s not constant. This leads to 1rregular road
markings, which means a reduced quality. In addition, the
marking speed, which can be reached, 1s limited, because the
color mass 1s dispensed from the storage container solely by
means of the force of gravity. This state of the art furthermore
encompasses the disadvantage that the marking process
needs to be interrupted at relatively short intervals as a func-
tion of the hardening time of the marking material, so as to
clean the device parts touched by the marking material, 1n
particular the storage container and the guide plate. This
means lower daily outputs and a high flushing fluid consump-
tion, which leads to high costs and to environmental pollu-
tion. Inthe case ol the slot-shaped material outlet, the material
flow can furthermore be hindered easily, e.g. because clumps
get caught 1n the slot, which requires a relatively frequent
cleaning of the outlet.

A Turther method and a device for the above-mentioned
purpose are known from document CH 681 904 A5. The
device forms an open system herein, comprising a draw box
comprising a slot-shaped material outlet and comprising a
rotational body arranged therebelow, here in the shape of a
roller made of a material having a low adhesiveness. When
producing the marking, the marking material, which flows out
in the form of a thin curtain, 1s divided into a plurality of
unequally large and irregularly shaped matenal portions by
means ol the rotating rotational body, prior to striking the
surface, which 1s to be marked. Structured markings compris-
ing a stochastic material distribution can be created 1n this
mannet.

In addition to the above-mentioned disadvantages, this
state of the art encompasses the further disadvantage that the
marking material, which 1s applied herein 1n the form of a flat
belt or curtain, has the characteristic that, due to acceleration
caused by the force of gravity and wall friction at the outlet
walls, the material flow 1s constricted after leaving the slot-
shaped outlet prior to striking the rotational body. The effect
ol constriction 1s a function of the material viscosity, among
others, which also fluctuates due to temperature changes, and
of the type and number of the fillers and solids, which are
added to the marking matenial. As a result, the line width of
the marking line 1s thus always smaller than the slot width of
the outlet to an extent, which cannot be determined accurately
ahead of time.

A Turther device 1s known from document EP 0 148 494
A2. Drops made of marking material are discharged from
gap-shaped outlets, which are oriented substantially horizon-
tally and which are arranged next to one another and which
are separated from one another by means of separating walls,
and are spun onto the surface, which 1s to be marked, by
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means of a rotating paddle arrangement. The axis of rotation
of the paddle arrangement is thereby located at the same

height as the outlets. Marking lines of individual material
drops, which are largely 1dentical, can be created with this.

It 1s considered to be disadvantageous 1n the case of this
state of the art that the marking material, which adheres to the
separating walls and which hardens at that location, can rela-
tively easily lead to impairments of the movement of the
rotating paddles. A cleaning of the relatively narrow outlets 1s
difficult and time-consuming. Structured markings compris-
ing a stochastic material distribution cannot be created by
means of this device.

A device for creating marking lines, which consist of a
plurality of individual marking material portions, 1s known
from document DE 10 2009 045 576 Al. The marking mate-
rial portions herein can be ejected from a nozzle arrangement,
which 1s connected to a marking material source and which
comprises a plurality of discharge nozzles, which are
arranged at right angles to a direction of movement of the
device, by means ol blasts of compressed air. Marking lines of
individual material drops, which are largely 1dentical, can be
created with this, whereas structured markings comprising a
stochastic material distribution, however, cannot be created
with this.

The instant invention thus has the task of creating a method
and a device of the above-mentioned type, which avoids the
specified disadvantages and which makes 1t possible to pro-
duce structured markings comprising a stochastic material
distribution, of high quality and in a lighly cost-efficient
mannet.

SUMMARY OF THE INVENTION

The part of the task, which relates to the method, can be
solved according to the invention by means of amethod of the
above-mentioned type, which 1s characterized in that the
marking material 1s discharged from a plurality of discharge
nozzles continuously or so as to pulsate or intermittently in a
pressurized manner and that the individual marking material
flows are turned on or off in accordance with the marking,
which 1s to be created.

Advantageously, the plurality of marking material flows 1s
less susceptible to interferences caused by clumping or for-
eign objects 1n the marking material as a single thin band-
shaped or curtain-shaped marking material flow, whereby the
appearance of iterferences and interruptions 1s rarer. Due to
the plurality of marking material flows, which are discharged
next to one another, the impact of the material viscosity on the
line width of the marking line 1s also considerably lower than
in the case of a band-shaped or curtain-shaped material tlow.
The method according to the invention can thereby advanta-
geously be carried out 1n a closed system without the known,
above-mentioned disadvantages of open systems comprising
draw or feed boxes, which avoids a hardening of marking
material prior to being discharged onto the surface, which 1s
to be marked. The fact that the marking material 1s discharged
continuously or so as to pulsate or intermittently from a
plurality of discharge nozzles 1n a pressurized manner will
contribute to a reliable process flow. In addition, a high speed
can be reached in response to the production of the markings
in this manner. Due to the fact that the individual marking
material tlows are turned on or off in accordance with the
marking, which 1s to be created, the width of a marking, which
1s to be created, can 1n particular be changed in a simple
manner.

The number of the discharged marking material tlows
depends 1n particular on the width of the marking, which is to
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be created, and can be varied 1n accordance thereto. Advan-
tageously, the distance between two adjacent marking mate-
rial flows relative to one another 1s chosen such that an impact
of the individual material flows can be 1dentified 1n the created
marking, thus that an even material distribution 1s attained in
cross direction of the marking.

Preferably, provision 1s further made for the method
according to the invention that the marking material flows are
ted to the rotational body with a round or oval or square or
rectangular material cross section. A low sensitivity against
clumping or foreign objects, which might be contained in the
marking material, can be attained by means of these cross
sections as compared to a single very wide and thin material
cross section according to the above-mentioned state of the
art, which boosts an interruption-iree process flow.

Finally, provision 1s made for the method according to the
invention that a first connected group of the marking material
flows 1s guided to a first rotational body and/or that a second
connected group of the marking material flows 1s guided to a
second rotational body, which can be rotated independent
from the first rotational body. In this manner, it 1s not only
possible to create individual lines by means of the method
according to the mvention, but double lines and combined
lines can also be created advantageously in one operation
cycle. A high operating speed and an accurate and constant
distance of the individual marking lines of the double lines or
combined lines 1s reached hereby, which cannot be reached
on practice when creating the lines successively. Due to the
fact that the individual discharge nozzles can be turned on and
off independent from one another, the parallel lines can be
created independent from one another; for example, a con-
tinuous first line, to which a second, broken line 1s created 1in
parallel, can thus be created 1n one operation cycle.

The solution of the second part of the task, which relates to
the device, can be solved according to the invention by means
of a device of the above-mentioned type, which 1s character-
ized 1n that the material outlet 1s formed by means of a
plurality of outlet openings, which, viewed 1n longitudinal
direction of the rotational body, are arranged next to one
another, that the outlet openings are discharge nozzles,
through which the marking material can be discharged con-
tinuously or so as to pulsate or intermittently in a pressurized
manner, and that the individual outlet openings can be
released or locked 1n accordance with the marking, which 1s
to be created.

The advantages concerning low susceptibility to interfer-
ence, cost-ellicient operation and high quality of the created
markings, which have already been explained above 1n con-
text with the method according to the mnvention, are attained
by means of the device according to the invention. In particu-
lar, a high operating speed 1s ensured, because the outlet
openings are discharge nozzles, through which the marking
material can be discharged continuously or so as to pulsate or
intermittently 1n a pressurized manner. Due to the fact that the
individual outlet openings can be released or locked 1n accor-
dance with the marking, which 1s to be created, the width of
the created marking can be changed quickly and easily as
required.

For the purpose of a low sensitivity against clumping and/
or foreign objects in the marking material, the outlet openings
preferably have a round or oval or square or rectangular cross
section.

So as to be able to not only produce individual lines, but
also double lines and/or combined lines 1n a particularly
cost-elficient manner by means of the device according to the
invention, i1t 1s proposed for a first rotational body to be
arranged below a first connected group of the outlet openings
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and for a second rotational body, which can be rotated inde-
pendent from the first rotational body, to be arranged below a
second connected group of outlet openings. In response to the
production of combined lines, the corresponding rotational
body can 1n each case be stopped in line gaps, so that the
marking material residues, which are still located on the
rotational body, are prevented from being slung oif 1n the line
gap as lar as possible. In the case of double lines and com-
bined lines, an accurately defined distance between the two
marking lines, which are located next to one another, 1s
always ensured due to the simultaneous creation thereof.

In a further embodiment, 1ts own, individually controllable
rotary drive, preferably in each case a hydraulic motor, 1s
assigned to each rotational body. Either both rotational bodies
or only one of the two rotational bodies can be set into rotation
with this, depending on the respective need. In addition, the
speed of the rotational bodies can be changed and can be set
appropriately due to the controllability, so as to attain a
desired structure of the marking. In addition, each rotational
body can be stopped individually, as required.

Advantageously, the outer periphery of the/each rotational
body 1s provided with structural elements, 1t 1s preferably
formed by means of a spiked roller.

To be able to influence the effect, which the/each rotational
body has on the marking material flows, which strike it,
provision 1s advantageously made for the position of the/each
rotational body to be capable of being adjusted relative to the
maternal outlet, preferably 1n a horizontal direction parallel to
the direction of movement of the device and/or to be capable
of being displaced 1n a vertical direction or to be capable of
being pivoted 1n a vertical plane.

To be able to quickly and easily adapt the device to difier-
ent needs, 1n particular to different marking widths, provision
1s made for the individual discharge nozzles to be located 1n
individual nozzle elements, which can be attached to a nozzle
support and which can be removed from the nozzle support
and which form a variable nozzle arrangement. Clogging
caused by hardened material can also be removed much easier
in this manner than 1n the case of a single slot-shaped material
outlet by removing or replacing individual nozzle elements.

The above-mentioned release and locking of the individual
outlet openings takes place, for example, by displacing or
twisting the individual nozzle elements within the nozzle
arrangement, whereby two marking material channel sec-
tions of a marking material channel, which leads to the
respective nozzle element, can be made to overlap or not to
overlap. This arrangement also allows for a simple flushing of
the nozzle element by means of a flushing fluid, which 1s fed
through the marking material channel, with a small amount of
ﬂushmg clfort, because, 1 needed, the flushing fluid and a
maximum flushing fluid pressure can be applied separately to
the individual nozzle elements 1n each case.

A further technical possibility for adapting the device to
different applications 1s that the individual nozzle elements
can preferably be assembled at a changeable lateral distance
to one another so as to form the nozzle arrangement.

The conveying device of the device 1s preferably formed by
means ol at least one metering pump. Advantageously, the
device forms a closed system, 1n the case of which, 1n com-
bination with the metering pump, the discharged marking
material quantity can be controlled as a function of the dis-
tance, so as to ensure a steady layer thickness of the created
marking in response to speed changes of the device relative to
the surface, which 1s provided with markings. In addition, an
accurate doubling of the discharged material quantity 1s pos-
sible 1n the closed system 1n combination with the metering
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pump in the case of double lines or combined lines, 1n that the
output of the metering pump 1s doubled accordingly.

In addition to the metering pump or also instead of the
metering pump, a printing medium source can be used as
conveying device, which creates an a pressure cushion of a
pressure medium, such as air, above the material level 1n a
closed material storage container, so as to convey the marking
maternal. In the case of two-component marking material, the
basic component thereof, for example, which comprises the
larger volume tlow, can be conveyed by means of a pressure
medium, and the second component of which, in particular a
hardener comprising the smaller volume flow, can be con-
veyed by means of a metering pump.

An advantageous embodiment of the device according to
the invention finally provides for the rotational body/bodies
including a rotational body support and, 1f applicable, one or
a plurality of rotational body drives to be embodied as an
additional unit, which can be mounted to the remaining
device and which can be separated from the remaining device.
In this embodiment, the device can be modified quickly and
casily between two different versions, wherein, in the first
version without the rotational body/bodies, markings can be
created, which consist of a plurality of marking material
points, which are relatively identical, while in the second
version comprising the rotational body or the rotational bod-
1es, markings comprising a stochastic material distribution
can be created. The change between the two versions of the
device can thereby be realized with little modification effort.
In addition, the relatively low acquisition costs and the small
expenditure of time for the modification are advantageous,
when, 1n the case of a device, which 1s already at hand, only
the additional unit must be acquired for creating markings of
uniform marking materials points, so as to then also be able to
create markings comprising a stochastic material distribu-
tion. For example, the version of the device, which was men-
tioned first above, can be embodied according to DE 10 2009
045 376 Al by applicant, to which reference 1s made herein.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiments of the invention will be explained
hereinbelow by means of a drawing.

In the drawing:

FIG. 1 shows a device for creating markings on a surface,
which 1s to be marked, 1n a schematic side view,

FIG. 2 shows the detail 11 of the device encircled 1in FIG. 1

in an enlarged perspective view,

FIG. 3a shows the device part from FIG. 2 in a schematic
cross section, comprising a first work flow direction,

FIG. 356 shows the device part from FIG. 2 in a schematic
cross section, comprising a second work flow direction,

FIG. 4 shows the device part from FIG. 2 1 a changed
embodiment,

FIG. 5 shows the device part from FI1G. 4 1n a rear view and

FIG. 6 shows the device part from FIG. 4 1n a top view.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1 of the drawing shows a device 1 for creating mark-
ings on a surface 5, which is to be marked, 1n a schematic side
view. The device 1 1s embodied herein as a self-propelled
vehicle comprising a frame 10 and four wheels 11, as well as
with a drive umit 16, such as an internal combustion engine
and transmission arranged on the rear, and comprising a driv-
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er’s cab 135 for an operator. In the alternative, the device 1 can
also be embodied as a pulled vehicle without 1ts own propul-
S1011.

In the front part of the device 1, on the nght-hand side in
FIG. 1, at least one storage container 12 for marking material
1s arranged on the frame 10. A conveying device 13, here a
metering pump, which, on the mput side, 1s connected to the
interior of the storage container 12 via lines, which are not
visible herein, and which, on the output side, 1s connected to
a material outlet 2 for discharging marking material to the
surface 5, which 1s to be marked, such as a road surface, 1s
connected downstream from the storage container 12. The
material outlet 2 1s fastened to the bottom side of the frame 10
and 1s at a predeterminable distance above the surface 5. In
cross direction of the device 1, that 1s, viewed vertically to the
drawing plane of FIG. 1, the material outlet 2 consists of a
number of separate outlet opemings, which are arranged next
to one another and which cannot be seen individually herein.

A rotational body 3, which can be set into rotation and the
outer periphery of which 1s provided with structural elements,
1s arranged below the material outlet 2.

During operation of the device 1, the latter moves across
the surface 5, which 1s to be provided with a marking, 1n the
direction of movement 14, which 1s 1llustrated by means of
the arrow. The conveying device 13 thereby conveys a prede-
terminable dosage of marking material from the storage con-
tainer 12 to the material outlet 20 and to the individual outlet
openings thereol, through which the marking matenal 1ni-
tially falls down freely 1n the form of a plurality of parallel
material flows and then hits the rotational body 3, which 1s set
into rotation, after covering a short distance. The material
flows of the marking material, which hit the rotational body 3,
are divided into 1rregular and uneven material portions and
are conveyed to the surface 5, which 1s provided with a mark-
ing, by means of the structural elements attached thereto.

Glass beads can be removed from a further storage con-
tainer 17, which 1s arranged 1n the rear part of the device 1,
and can be poured onto the surface of the marking, which has
not yet hardened, as it 1s known per se.

In a perspective view, FIG. 2 of the drawing shows the part
II of the device 1 from FIG. 1 comprising the material outlet
2 and the rotational body 3 1n an enlarged 1llustration. In the
upper part of FIG. 2, the material outlet 2 1s visible, which 1s
assembled from a plurality of nozzle elements 25, which are
arranged next to one another and which form a nozzle
arrangement 27 and which are 1n each case held on a nozzle
support 26. The nozzle supports 26, 1n turn, are connected
mechanically to a part of the frame 10 of the device 1 1n a
suitable manner.

Each nozzle element 25 has a discharge nozzle, which 1s
ortented downwards and through which a maternial flow of
marking material can 1n each case be discharged.

The rotational body 3, comprising its structural elements
30, 1n the form of a spiked roller herein, 1s attached to the
remaining part of the device 1, here the frame 10, at an
adjustable distance below the matenal outlet 2 by means of
two lateral consoles 34, which run 1n vertical direction. At
both of its ends, the rotational body 3 is rotatably supported in
bearings 31. A drive 32, here a hydraulic motor, by means of
which the rotational body 3 can be set into rotation, 1s
attached to the lett front side of the rotational body 3.

At least one material feed line, which 1s not visible herein
and which 1s in flow connection with all of the nozzle ele-
ments 25, serves to feed the marking material. Each discharge
nozzle in the different nozzle elements 235 can be opened or
closed individually, so that a desired number of material flows
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of the marking material can be discharged. The width of the
created marking, for example a marking line, can thus be
adjusted easily.

FIG. 3a of the drawing shows the part of the device 1,
which 1s illustrated 1n FIG. 2, 1n a vertical section. The nozzle
arrangement 27, which comprises the nozzle elements 25,
which are arranged downstream from one another vertically
to the drawing plane, 1s illustrated on the top 1n FIG. 3a. A
nozzle support 26 and a holder 28 comprising a holding
spring are assigned to each nozzle element 25.

Marking material can be fed to the nozzle element 25,
which 1s cut in FIG. 3a, through a material feed channel 21
and through a line, which 1s connected upstream and which 1s
not 1llustrated herein, wherein the marking material 1s 1ni-
tially conveyed into a discharge nozzle 23, which encom-
passes an outlet opening 20 at the bottom. An air feed channel
22, to which compressed air can be fed via an air line, which
1s not 1llustrated herein, 1s connected to the upper end of the
discharge nozzle 23. The compressed air can thereby be fed
continuously or so as to pulsate or intermittently, whereby a
continuous or pulsating or intermittent marking material flow
1s discharged accordingly through the outlet opening 20. This
discharge process takes place during the operation of the
device 1 1n all of the or in selected nozzle elements 25, the
arrangement of which vertically to the drawing plane of FIG.
3a form the nozzle arrangement 27.

The rotational body 3 comprising its spiky structural ele-
ments 30 1s arranged below the nozzle elements 25 and can be
driven 1n work flow direction according to the spinning arrow
33 by means of the rotary drive, which 1s shown and men-
tioned 1n FIG. 2. By rotating the rotational body 3, the struc-
tural elements 30 thereof divide the material tlow 24 of the
marking material, which escapes from each outlet opening
20, mnto 1rregular material portions 24' having different sizes,
which then end up on the surface 5 and form the marking 4
comprising a stochastic material distribution at that location.
Here, the device 1 thereby moves across the surface 5 1n the
direction of movement 14 from lett to right in FIG. 3a, which
1s specified by an arrow.

According to FIG. 36 of the drawing, the device 1 can also
encompass a work flow direction, which 1s opposite com-
pared to the example 1n FIG. 3a. According to FIG. 35, the
partofdevice 1 shownin FIG. 2 can be assembled to the frame
10 of the device 1 opposite as in FIG. 3a. The device 1 in FIG.
3b thereby corresponds completely to the device 1 1n FIG. 3a
with regard to 1ts parts, but 1s now moved 1n opposite direction
according to the motion arrow 14 1n FIG. 35, that 1s, from
right to left, during operation. During a first run 1n the one
direction, the device 1 can also create a first marking and can
then create a further marking during a second run 1n opposite
direction of movement, without having to turn around. With
regard to the further reference numerals 1n FI1G. 35, reference
1s made to the description of FIG. 3a.

By changing the speed of the rotational body 3 and by
changing the position of the rotational body 3 relative to the
maternal outlet 2, the effect of the rotational body 3 on the
marking matenal flows 24 can be changed and adjusted as
required. When a division of the material flows 24 by means
of the rotational body 3 1s not desired, the latter can be moved
into a position, 1n which i1t no longer meets the maternial flows
24, or can be removed completely. As 1s illustrated 1n FIG. 2,
the latter can be carried out quickly and easily by releasing the
consoles 34 from the remaining device 1.

FIGS. 4 to 6 of the drawing illustrate a changed embodi-
ment of the device 1, for which 1t 1s characteristic that 1t
encompasses two rotational bodies 3.1 and 3.2, which are
arranged next to one another and which can be rotated about
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the same axis of rotation, but independent from one another.
The part of the device 1, which 1s arranged above the two
rotational bodies 3.1, 3.2, corresponds herein to the above-
explained embodiment, to the description of which reference
1s made.

At their respective mner front end, the two rotational bod-
ies 3.1 and 3.2 are rotatably supported 1n a bearing 31 so as to
capable of being uncoupled from one another. At 1ts left end,
the rotational body 3.1 on the left-hand side in FIG. 4 1s
supported 1n a further bearing 31 and 1s connected to a first
drive 32.1, here also a hydraulic motor, at that location. At its
right end, the right rotational body 3.2 1s accordingly sup-
ported 1n a further bearing 31, and 1s connected to a second
drive 32.2, also a hydraulic motor, at that location.

Double lines or combined lines can be created with the
device 1 according to FIG. 4 with a high quality and high
productivity. For example, two groups of material flows are
discharged from two groups of nozzle elements 25 for creat-
ing a double line, wherein the one group 1s assigned to the first
rotational body 3.1 and the second group, which 1s laterally
spaced apart from the first group, 1s assigned to the second
rotational body 3.2, so as to create two parallel, continuous
marking lines. When a combined marking line, that 1s, a
continuous line comprising a parallel broken line, 1s to be
created, marking material 1s discharged continuously from
the first group of nozzle elements 25, while marking material
1s discharged only periodically from the second group of
nozzle elements 25, which are assigned to the second rota-
tional body 3.2, so that a combination of a continuous line and
a broken line, which runs parallel thereto, 1s created in this
manner. The respective rotational body 3.1 or 3.2 1s stopped in
the gap lines, so as to prevent that the marking material
residues, which are still located thereon, are spun oiff. In
addition, the material residue, which adheres to a splash
guard, which may be provided and which partially surrounds
the rotational body 3.1, 3.2 and which is not illustrated in the
drawing, can be blown back to the marking line, which 1s
currently applied, by means of an air pulse from an air
Syringe.

As 1s Turther 1llustrated 1n FIG. 4, the part of the device 1,
which comprises the rotational bodies 3.1, 3.2 as well as the
bearings 31 and drives 32.1, 32.2 thereot, can be embodied as
an additional unit 1', which can be attached and removed
quickly, so that the device 1 can be modified quickly for
different purposes. Without the rotational bodies 3.1, 3.2, the
device 1 creates markings from a plurality of marking mate-
rial points, which are 1dentical and which are arranged regu-
larly; by means of the rotational bodies 3.1, 3.2, the device 1
creates markings from unequal material portions comprising
a stochastic material distribution.

FIG. 5 of the drawing shows the part of the device 1 from
FIG. 4 1n a rear view. The nozzle elements 235, which, strung
together, form the nozzle arrangement 27, are located 1n the
upper part, while the two rotational bodies 3.1 and 3.2 with
their bearings 31 and their drives 32.1, 32.2 are visible in the
lower part.

FIG. 6 shows the device part from FIGS. 4 and 3 1n top
view, wherein the view directed from the top onto the nozzle
arrangement 27 comprising the nozzle elements 25, which are
strung together and which are 1n each case held on a nozzle
support 26. A part of the frame 10 of the device 1 1s visible on
the top . FIG. 6. The rotational bodies are covered herein and
are not visible; only the two drives 32.1 and 32.2 are visible on
the left and on the night 1n FIG. 6.

As 1s apparent from the foregoing specification, the imven-
tion 1s susceptible of being embodied with various alterations
and modifications which may differ particularly from those
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that have been described in the preceding specification and
description. It should be understood that I wish to embody
within the scope of the patent warranted hereon all such
modifications as reasonably and properly come within the
scope of my contribution to the art.

LIST OF REFERENCE NUMERALS

Numeral Designation
1 device
1’ additional unit
10 frame
11 wheels
12 storage container for marking material
13 conveying device (Imetering pump)
14 direction of movement of 1
15 driver’s cab
16 storage container for glass beads

2 material outlet

20 outlet openings
21 material feed channel
22 air feed channel
23 discharge nozzle
24 material flows
24 material portions
25 nozzle elements
26 nozzle support
27 nozzle arrangement
28 holder
3,3.1,3.2 rotational bodies (spiked roller)
30 structural elements (spikes)
31 bearings
32,32.1,32.2 drives
33 rotational work flow direction
34 consoles
4 marking
5 surface

The mvention claimed 1s:

1. A device for creating markings on a surface which 1s to

be marked, comprising:

at least one material storage container,

a conveying device configured to convey marking material
from the maternal storage container to a material outlet,
and

a rotational body arranged below the material outlet,
the rotational body being configured to receive the mark-

ing material from the material outlet, to divide the
marking maternal into unequal material portions, and
to apply the marking material to the surface,

the device being configured to be moved relative to the
surface 1n a longitudinal direction of the marking, which
1S to be created,
an axis of rotation of the rotational body running at right

angles to the longitudinal direction of the marking,
the material outlet comprising a plurality of outlet open-
ings, which, viewed 1n a longitudinal direction of the
rotational body, are arranged next to one another, and
configured to feed the marking material to the rota-
tional body in the form of a plurality of marking
material tlows, which, viewed in the longitudinal

direction of the rotational body, flow next to one
another,

the outlet openings being discharge nozzles, through
which the marking material 1s discharged continu-
ously or so as to pulsate or intermittently in a pressur-
1zed manner, and
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the outlet openings being configured to individually
selectively be 1n a condition of one of released or
locked 1n accordance with the marking, which 1s to be
created.

2. The device according to claim 1, wherein the outlet
openings have a cross section that 1s one of round, oval,
square or rectangular.

3. The device according to claim 1, wherein the rotational
body comprises a first rotational body arranged below a first
connected group of the outlet openings and a second rota-
tional body, which can be rotated independent from the first
rotational body, arranged below a second connected group of
the outlet openings.

4. The device according to claim 3, wherein each of the first
and second rotational bodies 1s provided with 1ts own, 1ndi-
vidually controllable rotary drive.

5. The device according to claim 4, wherein the rotary drive
1s a hydraulic motor.

6. The device according to claim 1, wherein the rotational
body 1s provided with structural elements 1n the form of a
spiked roller.

7. The device according to claim 1, wherein a position of
the rotational body can be adjusted relative to the matenal
outlet, 1n one of:

displaced 1n a horizontal direction parallel to the direction

of movement of the device,

displaced 1n a vertical direction, or

pivoted 1n a vertical plane.

8. The device according to claim 1, wherein the individual
discharge nozzles are located in nozzle elements, which are
removably attached individually to a nozzle support and
which are configured to form a variable nozzle arrangement.

9. The device according to claim 8, wherein the individual
nozzle elements are assembled at a selectively changeable
lateral distance to one another so as to form the nozzle
arrangement.

10. The device according to claim 1, wherein the conveying
device comprises at least one metering pump.

11. The device according to claim 1, wherein the rotational
body includes a rotational body support, and at least one
rotational body drive 1s embodied as an additional unit which
1s removably mounted to the remaining device.
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12. A combination of a device for creating markings on a
surface which 1s to be marked and a marking material, com-
prising:
at least one material storage container for the marking
material,
a conveying device configured to convey the marking
material from the material storage container to a mate-
rial outlet, and
a rotational body arranged below the material outlet,
the rotational body being configured to receive the mark-
ing material from the material outlet, to selectively
divide the marking material into unequal material por-
tions, and to apply the marking material to the surface,
the device being configured to be moved relative to the

surface 1n a longitudinal direction of the marking, which

1s to be created,

an axis of rotation of the rotational body running at right
angles to the longitudinal direction of the marking,

the material outlet being comprising a plurality of outlet
openings, which, viewed 1n a longitudinal direction of
the rotational body, are arranged next to one another,
and configured to feed the marking material to the
rotational body in the form of a plurality of marking,
material flows, which, view 1n the longitudinal direc-
tion of the rotational body, flow next to one another,

the outlet openings being discharge nozzles, through
which the marking matenial 1s discharged continu-
ously or so as to pulsate or intermittently in a pressur-
1zed manner, and

the outlet openings being configured to individually
selectively be 1n a condition of one of released or
locked 1n accordance with the marking, which 1s to be

created.
13. The device according to claim 12, wherein the marking
material 1s highly viscous.
14. The device according to claim 12, wherein the marking
material 1s a two-component cold plastic.
15. The device according to claim 12, wherein the surface
comprises a road surface.
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